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r 1 R 2 R 3 R 4 isil/R 5 co^ < & lo{±m^-«#tt*£^"f ° #f* L < « 

r 1 % r 3 siW 5 onoi^t^4ttS?*^ R 3 a 1 *^-^*-?**"** 

fc^^tefc^ttHammetW* P fltj&*0&TO fcOfcSfcU Chem. Rev. , 9 1, 1 b b 
(19 9 1) lamoHammetO <r P WTtf) £ <M>W* L < jtfflT? £ , ± L < 

tt -0. 8 5- 0 oi> (Difim^bti&o Mx.&. r;v^;v^ t^^v*. 

R | 0 i .° L 2 - c 4 ^ L<{±v frXSSL^ T TJV^yi, 75^1, 

(#2L<l±ife*3ci~l2, *D#4L<li***l~8, 5Cffit<J±j* 

V*a*5/*-C*»K W^<li7;v^^ (#4L<tt***U~12, J: Off 4 

miiE# 2005-3028486 



mm. 2 0 0 4 - 0 5 2 5 6 2 ^- V \ 8/ 



[0 0 2 6 ] 

R 4 t LXUt L < l±, TfcXBL^t tzltm^^mx^ *) , J: «J Sf 4 L < li**®^ 
) -e&tK #fcfif* L< {±7K*JH 1 > ^tii~4(7)7;v^^ R*ici~4or;V3 

[0 0 2 7] 

r 5 tLtffJKii, 7X»Md\ t;v^;v», 7;^^vi^ 7<yi, 7fclfe&-e*> 
r;v^;v» L < (4R« l ~ 4 J; "9 L < tt^ ^;i/gfet?** 0 ) , 7;i/3 

i~6#n«Ftb<{±R*mi~4) «f^#* l< it^mm^ *^}i>m, * v 

[ 0 0 2 8] 

R 6 , R 7 , R 9 jsiOT 1 0 atfflUttW, &tmm~l 2<DTfr*frm, 
^ITf- (i&SIJI^ *3f®Ts 3<7*JI^^i: s ) -e*«3, L< li^SflR^-e* 

[0 0 2 9 ] 

R 8 liT^mW^, wtmmi ~4 ©7;V^)H, ^lt2~6©7JV + -;H> ioitl&6 
~ l 2 oru Ritl&l- 1 2(?)7;V3^y£, #tSti£6 ~ 1 2 OT'J-W^v 

^fi2-12»7^3^fy*iH-^ Mi2~12<7)7y;V7^i, vT 

R 8 t LTffJ L< ii^ftl ~4W7;V^;H> Rft2-6©7iV^-iH, Rlf 
t6~l 2 <7>T'J RUSH ~ 1 2 f)7^3^yi, R»ifc2 ~ 1 2 7'J-JVt^r 

^»^L<!±, mmWc6-l 2«7'J-iH, ^sSftH-l 2C0T;V3^ 
Dt«ifc6~ 1 2 <7)7'J -;i^^v^t;& 19, Ml'Ut L< i4#t*IU - 1 2(DT)v 

til ~6, L< l±%km%kl ~4-e*>^»o ) <9 „ L < tt, ^h^rv 

3£ N ih^rVafe, n-'/o^^v^ iso-^n^drvft, n-7^yif*S„ 
[0 0 3 0] 

— JRS: (1) 4 L<(4TfB— «5*; (1-A) -e&£o 

— jftsS ( 1 -a) 

[0 0 3 1 ] 

Mb 4] 



R 2 R 1 R 10 R 9 




[0 0 3 2 ] 

R 11 f4T^^r;^^S-t- 0 R 1 > R 2 > R 4 > R 5 > R 6 > R 7 > R 9 45 4 ^R 1 0 t4 
^ fl rtit&±L &~ 7k« JF. 3\ £ 7^i±g?»*^-f o R 8 f47jtSfJfC : ?s ^ftl~4©7M 
;v*. J£*i$:2 ~ 6 cdt;v^-;v^ jo?t§£6 ~ 1 2 V J£«l~ 12«7 

jva^yl, R*i£6 ~ 1 2 OT V ^ISc2~l 2©7;>3^y*^^ 
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9/ 



R 2 



R 



R 5 , R 6 



V , R 8 x R 9 isi^R 1 0 tt-tttW 



1 2 07^.Miu 



-ft* (i-A) ^ R : 

-HUES (1) Kistta-tfrfefcra 
-«:* ( i -b) 

[ 0 0 3 5 ] 

Hk5] 




lii 3 ^ 1 P2 R 4 R 5 R 6 R 7 R 9 fcitfR 1 ° tt^WSfcftfc***^ 

(l-B) 4", XttiK*Rl 4 ;/ R«6~l 2W7U-JV 

*»6~l2^7'J-JVi> ^»1~12©7^^/S^* o^7v)V7 5;i 
??t*; »2~12«7^^>* K «M2^)7^7./S 

n 2 iso-"/* n -7 >*v*c **o 

mfE#2 0 0 5 -3 0 2 8 4 8 6 
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^-v?: 10/ 



f&2~6, g(:ff$L<liRit2~4, # L < > 3rv#;v*?-;K xf^y 

[0 0 4 0] 

(i) «nic»^L<(iTffi-t^ (l-c) -e*s. 

(1-0 
[0 0 4 1 ] 

Kb 6] 




[0 0 4 2] 

(^4>, R 1 , R 2 . R 4 , R 5 . R 11 H £zni±—lB& ( 1 -B) fcfctf* ^tL^> t HUT? 
[ 0 0 4 3 ] 

— JHsS (1) T~ft£*LMfc^O*-C£?3: Lv>ottTIB— ( 1 -D) ^fcS^Mfc 

— ftsS ( 1 -D) 
[0 0 4 4] 
Mb 7] 



R 2 OR 




[0 0 4 5] 

(5£>K R 2 s R 4 isitfR 5 J±— jftsS; (1-0 Kt$WZ*tihtmm"?$>*), tfzffrt 
Lv>|EiBira#T?*So R 21 . R 22 (i-e-tLW®35l^^*^:l ~ 4 «7;^jHtl)^ 0 X 
1 iiRIf §£ 6 ~ 1 2©7'J-iVi, £U£&2~1 2 07^3*V*W-^i, Xl±v7 

^i-eiSo ) 

[0 0 4 6] 

R 2 \ iiI*Il~4©7;^;vi^iU &t L < iij£*££i~ 3 cor 19 
R 22 t4|t3SiU ~4 <t)t;v^;v^^^l, #i L < tt^ltiki- 3 gd7;v^;v*-??& 19 , 

[0 0 4 7] 

X 1 (iRfl6~12(7)7 , J-;H, Ii2~12 7;vn^>'*n'x;v^ XSi'>7 
/It* 19 , L < fi^|ti&:6 ~ 1 0©7'J-^1, R*®C2 ~ 6 7^3 + v*^*- 
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[0 0 4 8] ^ x . , 

-f£5£ (1) L< t±TIB— (1-E) e**o 

(1-E) 
[0 0 4 9] 
[4b 8] 



R 21 0 



(gfc* R 2 , R 4 isi^R 5 (1-D) ^t&W^fcl^*^* 1 ^ SfcSF* 

Leftist vvf**lott-(K 13 ^£$^afc-eS>* (R 13 iiR«l-4^T 

-ttsfcQ-E) *K R 2 , R 4 isJ:^ 5 tt-«5S; (1-D) Ki3tta**L& ^ ™ T 1*L 

ijffHdiR 4 ^-0R 13 trS$^**"^*^o 
? 3 14 i~4»7WMU fftK l±jfe*Rl ~ 3 CD T ;V * * «9 > 

[0 0 5 2] 

1*1 ~1 2, HCffiL<lliilt»l-8TJt^ i b o-^n 

5;K tert-WK n-*^;K n-^K »-^r^^D^ 
;v v*u^y-^;K ->^n^^i/;v^if^W^tL^o ) , T^T=-^ («fH<li 

\m m* L< tt**J*2~2 0, i^tUli^W-n, 

& (^UI±M6~30, i902L<ttjft*lfc6~2O, #rtflL<tefi 
6-12 -C* >9 > 

^7U* (ff * L < fi£***0 - 20,iWU 1****0 - 1 0 . V 
<l±jfc*J*0~6-C*»K ii^7?A i-iSt 9 n 

2 0. ±- W£ L<««6~1 6, WSKf±»6~l 2"C*»K 
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12/ 



n^Va/w-K^v* (»£ L< f±j£«2 ~ 2 o, i OSF* L< ««2~ l 6, #^ 

L< (±R«7- l 6, L < tei&Stifc 7 - 1 0^^, Wilf7x-;vt^y* 

;V**^;v&fc*^;plf ktL&o ) , T^t^rvl (»4 L < 2 - 2 0 , i«9Sf* 

L<l±^fS2~l 6, WiL<(i^tt2~l 0T?*»K fll&tfT-fe ^> 

jsfJL<(i:»2~l 6. #«^L<li^ft2~l 0"C*l5. 
[0 0 5 6] 

;V7?71 (ffH<li»2-2 0, i ^IL<l±f*t2~l 6. «ICffH< 
f±£tfS$c2~l 2-C*D, flJx(iV h + * ;^~-iV7 < y ^ W s f It^itSo ) 7'J 
-;U^y*JV^JV7?y* (^t<i^«7~2 0, £ 0 8FS L < ti^^C 7 - 
16, L< f±R«7- 1 2 "Cab <9 . «x.lf7x^)V*^y*JV^^7?;^ 

fc^WktL&o ) > 7;;v*-;vT5yK (ffiL<«iii~2 o, i^iL<(± 
^ftl-l 6, #i:iflUl^lSl-l 2-C*«5. fllx.!** * S 

t0-20, J: WfL<liI«|0~l 6, WiUraOM 2-C*«5, 
[0 0 5 7] 

fJiif^;V77 ; £'fiV, ^^^77*^, •^fMA'7rt'(J', 7i-)V7 

jv7r ; &^JV^OTfe)Wo ) , #;w^-f (ffiL<iiIfli-2 o, «t 0 
ffj L < i±^« 1-16, L < ti^m 1 ~ 1 2 »9 , mk^ii ;W^.f )V 

1 ) , r;v^;vf-« («• £ L < fiRStSU ~ 2 0, i WtL<raii-i 6, # 

) , 7'J-iVftS ®JL<l^ft6~2 0. i t)fftUl±M6~l 6, 
§ffL<(iR«6~12t*^ Wx.lf7x-^ft4JfW9*l4o ) > 

(04 L < itmmm 1-20, iDffJK t±J£3iti£ 1-16, m~ftZ L < ii^St 
gtl ~ 1 2 "C* !) , 
[0 0 5 8] 

2 0, i»)fflU«ltl~l 6, #rtfiL<iiR«tl~ 1 2-C*«3, MxJiV 
^ > x ;v -7 — ;v , -^v-tf >t;;v7 -f — if^^lf £> frt&o ) , 7l/^f (#F4 L < 

teikmm. 1 - 2 0. «£ ^iKiimi- 1 6, wtL<nmi~ 1 2^ 

T5 K* (^L<i^*tl~2 0, iWSKSMl-l 6, #K0£L<fi 

^KSi 1-1 2 -e* 0 , « itidr y >S7 u\ 7 * y >tr ^ k* WW 

, HStKi\ 3-7«J^T-) , y77i, *;y*», #;wi?*~>;v», - bn^, t Kn* 
^Agt^ 7,;v7^7l, tK9vV», >f5 7i, ^fnfi (fft t< i±R« 1 ~ 

3 0, ±»)ffit<ttl~12-e*»), Arnl^i: Ltli, «x.tfSf JR^ BftSEiR^ 

e,*LS 0 ) > vy;va (fftKit ^13-4 0. * t < ti«^3 - 3 0, 

#CffJL<!i, R»ic3-2 4-c&!9, ^Uxl«\ F^f^y^K bV7x-;>y 1 J 
[0 0 5 9] 
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[0 0 6 0 ] 

JATC-K (1) T^$tL^^JilHMLT*#:^|*^lfTM^OTi-^>^ » 
i± JSJL T i:ioTfJibl!l5l^Wii(i4v» 0 
[0 0 6 1 ] 
[ft 9] 




[0 0 6 2 ] 
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m 1 0 ] 



A-10 



A-ll 



A-12 



A-13 



A-14 



A-15 



A-16 



A-17 




H 3 CO 

[0 0 6 3 ] 
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Kb 1 1 1 

pCH 3 
0 



A-18 HaCO-^J^-ii-O-^J^CHa 

H 3 CO / 




0 



A-19 H 3 CO— f Y-c-O— <v />— CH 3 




O 






A-20 H3CO— " _ °-\ /— 0CH 3 

0 

A-21 H3CO— \_/-~C-0— & ^K_0C 2 H 5 



A-22 H3CO— ^3^""~°~\ /~ ° C3H? 



A-23 C 2 H 5 Q— ^y~C-Q— ^ ^_0CH 3 



A-24 C 2 H 5 Q— ^y—c-O— / \— 0C 2 H 5 
A-25 C 2 H 5 O-^~^y-C-0— <^~^— OC 3 H 7 



A-26 C 3 H 7 Q— (^J^c-Q^ 0CH3 
A-27 C 3 H 7 0— C-O— OC 2 H 5 



A O 

A.28 c 3 H 7 0— / \— C-0~/ V-OC 3 H 7 



[0 0 6 4] 
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lit 1 2 ] 



A-29 



A-30 



A-31 



A-32 



A-33 



A-34 



A-35 



A-36 




H 3 CO 



[0 0 6 5] 



^-v: 16/ 
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lit 1 3 - 1 ] 



A-37 



A-38 



A-39 



A-40 



A-41 



A-42 



A-43 



A-45 
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#112 0 0 4 - 0 5 2 5 6 2 : 18/ 



[it 1 3 - 2 ] 



A-46 0 

H3Cs "^C3~ c ^°"A/~ CN 




A-47 



H 3 CHN — \~_y — "~°~\ jt~ °~ C ~ C 2 H 5 



0 /===N 0 



II 



A-48 /—v „ 0 /=\ 0 




II 



C-O— 4 >— 0-C-C 2 H 5 



A-49 



A-50 



H 3 CO— C-O— V-OCH 2 CH 2 OCH 2 CH 3 



h 3 co— <^3~-^~°~~\ /~ cn 




^n<r E «#iux»*L<^^^ r*f=n*. ******* 

miE#2 0 0 5-3 0 2 8 4 8 6 
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•b;>n-77-!rf-H 0 OSiSR^Lt, 0. 0 5 1 5 ®»§&0|e 
m^M-r^ ZtWifr* L < > 0 . l 7!rM l 0 MlflSOttH-C'ffiJB-*-* i <b 
Lv\ — jKs* (I) T-^^Mfc^isi^ 4>&< t 6 3 o©iM^tt^>«'a- 

[0 0 7 0 ] 

JftBH 2001-166144 H9§ES*LTV>4 i "5 ^ -feCRSM^tltt^ 

- v g >-|ft < R t h UP-r-i/ a >4fi &±#LT Lt 7 tzib^ Rltft^f© 

^m^X^ ^MWlStlt*^, flSR e v a y{U*W%, f&R t h I^-t* 

*M^ft^«fflt^, R e/R t hjfc(7)±lv^;vn-774rf - >7^;v 
a ^sts rt^-ei^^ #^k^%^**fflv^-c^^60g^-e*^^R e - 

[0 0 7 1 ] 

V^^ftfg (iiii R e 1/7 - y*— v 3 ^{fi, f£R t hV^-f-^aVft) £51^1? ISi 
[0 0 7 2 ] 

) ^fflv>T7^;uA^tJ|fS 0 

^*H^^37!;M 1 2 «xx ^;vi3 X tmStJKT-^ 1 6 <D^u y 

33 i^xxr^^fi* Ot -0-, -CO-^itf-COO-) Ov^i*tLj&*Sr 

o 

[0 0 7 3 ] 

fik^W-^WLtf 3 7Sm 1 2 ox--r;MiloW~ Ji, v -f V '/n tf ^x-r;V, ^f^y 
^ * > N v?> > 1, 4-v^-^-9"^^ 1, 3 -y**V 9 >^ -r h 9 t Fd 

7 7>, T — v — ;v is ± ^7 x * h - *L& o 

^*HW S 3 JiS 1 2 COT" h T-fe h >\ ^fjvxfjvt>7, yxf 

h yM77f^f>> n^df-^y >js it>^ fj^>^ u^**yj 

ZiaiSlJa±<OWI6***-f-&^r«#iRO|S|K:tt. 2-x^yxf;V7*f-K 2- 
^ > ^ v^c^ y - )\,& «t IT 2 - 7 b 3r J - il/^^iS 0 
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Sit^lfi L<, 3 0nm7 O^W^Sii^J: IJjf i L<. 3 5 7!jM 6 5^;v% 
* n V K ft|E»4^ny> ffe JSMfcdc* t? $> & 0 
[0 0 7 4] 

(*jBL4}ttti*ia) M-r^-t ^#,p*-r^>o &WLv>mwt, ii-tov^^ 

-fe;vn-^TvW-h Will, #«b;ft-& K 1 0 JiM 4 0 ®4%£-£ tL* «£ d tl 
3£1-£o -fe^n-XT^V- hOili, l 0JJjM3 0 ft Lv^ 
o MM *fc*±, ^Jfe-r*tt*OiSJn#J«r«l)nbT*v>r«> J:v» 0 

tn&i&Sti. iiUm 4 0 °cm±-eab 19 . jfcFt L < t± 6 0 TiM 2 0 0 *Ct?* "9 , Zhtetfrt 
L< (4 8 0 7!jM1 1 Otf^o 
[ 0 0 7 5] 

[0 0 7 6] 

ft? j£ (c i £ t ]&M % mWL&n bti&tvtibMiP&Zo 

IKifKL^o ^;vn^7 7vV-fWili, 1 0 7bm 3 0 £ t tfZ 

[0 0 7 7] 

^i:, rH^%£- 1 0 07bm- 1 0°C (jfi L< it- 8 0 7I;M- 1 Ot, ZhKlft* L 
< }±- 5 07jm- 2 0°C, t4ffil< fi- 5 0 7bm- 3 0°C) ^}^iPi-^ 0 <££Pf±, M 
xlf, K9-f T-f ^ • ^ ^ / -/W& (-75t) ^P^Lfcv^^V^^V 3-^»ffl[ ( 
- 3 0J&S- 2 0°C) tf-ellife-e^^o -Oi^ ^<^-±Pi-* -b^n-^Ty^ft 
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^-v: 21/ 



%?£mm±, 4t:/M±t*S;H*IL<, 8t/^ft±t*^CH^^Cff 
U<> 1 2°C/^Ut^l,ot^f ^ffiL^o <%*PM&4, lv>li^t Lv>*«, 
1 0 0 0 0 tJ/SWBSfrWfc-hlR-C* !K 1 0 0 0 , C/^ J ^#«J*±.ER-e* «3 > * 
1 0 Ot:/*j^ , *flJ«J&-Iil&*?**o it*paSK{4, #rM*M1&'tZWv>m.m£Wt& 

m & mmm t<D^^m^mt^Lx^hmm^ i$mm& wMir&nx^n m xm o tz 
^x-k>%> 0 

[0 0 7 8] 

SfcK, ift^OM2 0 0°C ffit L< ttOMl 5 0 °C\ S & K$f f: L < 0 TSM 

i2 0°c, ttffiL<iioM5 0t;) fc*ni&"*&fc. tM+i^^n-^r^f 

t L<> 1 2 °C/^i:i±-C&& - fc^kfi 1 i Lv^ 0 MSjSK(4, iv^iifjifi L^#, 
1 0 0 0 0 , C/#**aSSrS<J'5: ±RT?* "9 , 1 0 0 0 , C/|J>7&*S#KJ4±IR-C* i9 , LT 

i o o < c/#7&*Hfflfi<i*±Pi-cab*o 7jn?sMt4, fln*s *h# 

lift * /i it T«« Wt & i t § & o 
[0 0 7 9] 

MM$ra£®rf & i!:#-PiJo traffic 4 fci&fctt, »JBEt£#»*/B 

fc33, -b;vn-X7yl/-f (1Mb*: 6 0. 9%, ttf¥^l^I : 2 9 9) Sr^P 
*#*§f?£K4 «3 ^^T-fe-r- Y^HZ^MLiz2 0 @S%Oi#-fR{4, 3t3S5t3feflfc*8ll56 (D 

so izx&t, 33 °cfi# k t F^wm t ojinaffiis^/Sjw^E l , ^ o?u* 

4 t9H&& 0 
[0 0 8 0] 

-V* hftK:fctt*«IHi#J:^»:£fefc^V^W^ *H#ff 2 3 3 6 3 1 0 -f\ |WJ 2 3 6 
7603 -f". |WI2492078-^-, |S|2492977^\ 1^2492978-^ |W| 2 6 0 
7 7 0 4f> R2739069^ f^2 7 3 9 0 7 0f> ^H#It 6 4 0 7 3 1 ^ R7 
3 6 8 9 2 -%<D&mmiF> #<2rBS 4 5 - 4 5 5 4-t, ^4 9- 5 6 1 4f, JftgHBB 6 0- 
1 7 6 8 3 4^, |WJ60-203430-^ IWJ62-115035 -f-<7)#<Zrf^Hfa«^* 

[0 0 8 1 ] 

fcti^t^ K3&*e>IHg*flJtO , 5 e> H 1 0 0 3&»?> 1 6 0 *Ct t:-il^^^^£^^^jSl"e|£^ 
LtSM*IH§*^-Hf l^o J^±^^l±; #^¥5 - 1 7 8 4 4^*1: 
IBffctf** S o - 4 ^> t . «^^fiJ £m "3 * "COI^M SrffiJNI-t * - **!TI6-r* 
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-fWrMk-f %> - fc * o 

[0 0 8 2] 

h (TPP) *5i^h'J^^y^*^7x-h (TCP) ^#ttL^ 0 
[0 0 8 3 ] 

* ;i" sK > It -i- ^rJ^Ltlt 7 9 frWL*- * T JVis «t XI 9 j. > ^^7*. x **ft^W "tf 
&o 7^^Sx^f^i:ii^ y^f;V7^V-f (DM P ) , ■7xfiV7 5'l/-h ( 
DEP) , y7'f^7^1/-f (DBP) „ yt^fJV7^-f (DOP) , i?7x- 
jV7^1/-f (DPP) 43 £ t/yxf ^A^fyjV7 ^ V — h (DEHP) /6 s #3:tL&o ^ 
xyiiXffl'iOWCtt, 0-7^fJ^x>if'Jxf;k (OACTE) Bi^'O-T 
-bf ;V^x>if'j7*f ^ (OACTB) tf&tti&o *:<D%<DJ] )\<^ym.x.*7-fr<Dm 
iz\t^ * W ^IfcT^/K 'Jy^-JVi^f^T-tf^, ^^'y>|y7*fJV> ft* <£> ]- 
'J^JyUxXfi^tWo ^^^M^^-^^^oTffiSiJ (DMP, DEP, DBP 
, DOP, DPP. DEHP) 1f*ft*L<m^hti&o DEP^itfDPP^CjftL 

nT^JO^tn*fi> •fej^n-^xxriKOtWO. 1 7^1 2 5 Si%t^-i> i t^lf J 
[0 0 8 4] 

o^ttt #lf 3 - 1 9 9 2 0 1t, ^ 5 - 1 9 0 7 0 7 3f, ^ 5 - 1 9 4 7 8 9f 
, H5-2 7 1 4 7 1^, IWJ6-107854 J %r<D&2:&iKUWi.* t $>2>o 45foV5±M<DWi 

umi±, %4m±%miiaK£z>$bm s 5£$LL, ? * nsj*mm^<r>&im±M<nzrv - ft 

■7 Y (m&& L) ^WJtl)I^^?)> lltSM ( K — "/) W0. 0 17^1®*% 
t^ifciWiU, 0. 0 1M0. 2ff%t^^;i:^$P.i:ffi Lv> 0 
t L^itWlkMnffl t yfMkt Kn^rv h;vx> (BHT) , f'J^>y> 

75> (T B A) fc**-C^* 0 
[0 0 8 5] 

*fc ;v u - 7 -fe x - h ~7 4 ®#^ai: <£ 0 V9-7*— v a >£fll^-f& - 

■eii. g#flf$tt, 3J5I10 0%T*4tWttv>o 
J£##fe f ± It * © fa SI * MU L^v^tEH ® F«3 o 

h 77 -f (HlOOc mJ£LtOfi-C*££ fcj&*£P3 L < , ^IS^R etftOffib 

htt^'77^li±l Onm^ffSK, ±5 nm"e*4il:i*Ii:fl-iU»o ft 

[0 0 8 6 ] 

4 fc3£#*fe« J± IHi «14«-e^ct^iv>L^ mm L T g * flit o H R £ 3£#*fc3 

©^ilJIf 2 T^M 5 o Sit * Lv> 0 ®#Hife«FO»«#*J* ti, T v 
9 -J£#T?**ur, <7 i 7/ K — 7°) <Dm*%s* 9 V ? 7°^®^&fcH#<7>$H^# 

ai*c?£fc-C*«K 5 7dM5 0%-C®#«rlffl$&-t*^^* s ^?>^*F* D<. 

(5*««R*J*) = 
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I 0 Ox i (V x.7°tp<D-&MA) / (^x^iM) I 

mw its- a ©# h# w^s^ **j * kj? i- ± o -c as * * a.s - 1 **t? ^ & 0 

[0 0 8 7] 

II 10/i mt?& I) , <£ 0,ff4 L<li60 TbM 110^ mt?* ^ 8 0 7b =£ 110/i mf 
[0 0 8 8] 

*f«fy-H:#f^i|i:U, R e U * - 7"- v a >^ Rth^-f-va 

*'yt 4 /'J * - *"--e& £ ifcJI £ffilf fcafc, ■Bxm^^^rMit-eM^wt-r ^ 

ILtv^:i«Itl)J„ life, tftS-t^t'S- ALTv^Sjji^wifcR^JgflUitei: 
^ h*tfMfr%LX~3b Z>Z.t am h lltv> SOT, *^$H£v- h«ReP^f-ya >{fi 
, R t hH-f->3 >««S#ffcJ&*fcfc> M^«irc&£-^ i"**?*,, 7 0 0 
nmtCRel'^-f-yayf (Re 7 0 0) UOOnmfCRel'^-f-ysy 
ft (R e 4 0 0) (Dm (Re700-Re400) tf- 2 5 n mlbM 1 0 am"f*4i fc 
*fiL<, - 2 5nm75l5nmt^^;U^?)i:fflLK 7 0 0 nmt*O 

Rthk^-f-ya^t (Rth700) h 4 0 0 nmWR t h I'^-f-y a 
{it ( R t h 4 0 0 ) <?>^ (Rth700-Rth400) **- 5 0 nmTbl 2 0 nmT?& * £ 
W iL<> H(:i±Rth 7 0 0-Rth 4 0 0?5 ? -5 0n mjbl 1 Onmt^Si 
bv^ 0 
[ 0 0 8 9 ] 

Re700-Re400 StfR t h 7 0 0 - R t h 4 0 0 li, MLitt^n-X7^ 
r-W^JHC^t, x'J77^-?- (M-15 0, 0*5^6 OHO ») £Jlv*T 
, tS7 0 0 nmiS«J:0 e afeft4 0 0 nmfciJtf* RthV^-7*-"> a L 

o 

[ 0 0 9 0] 

[ R e V 9 - T- "y a >{t, RthV^-f-ya >"ttG9?M 

2 5 °C 1 0 % R HfiT-eitLf; ReV^f-ya >"ft. RthV^f-ya> 
{fifc 2 5°C8 0 %RHSH*TTMJB5£L;fcR e V^-^-va (Re 1 0%-R 

e 8 0 % ( 2 5 °C) ) N RthV^-f-ya yf<7)M (R t h 1 0%-R t h 8 0% 
(2 5°C) ) y^V^t^K, -g-tL-r*L2 5 n rnJ^F*! > 7 0 n mJ2ll*re*<& £ 
)Wi LV^ SfcfcJiR e 1 0%-R e 8 0% ( 2 5 °C) ^1 5 nmM R t h 

1 0%-R t h 8 0% (2 5°C) #*5 0 nmMt^SiHfl L<^ R e 1 
0 % - R e 8 0 % ( 2 5 °C) flOn mJ£Ll*k R t h 1 0 % - R t h 8 0 % ( 2 5 °C) ifi 

4 0 nmJJJU*3*T?*Sii:jWi Lv* 0 
[0 0 9 1 ] 

0mm$£2 5 °C 9 0%RHt"2 4 0#F H 1P?IU UltMi (KK- 7 0 9 0 
0 7 , J|€#M (ft) ) CTJ IS Z - 0 2 0 8 KfEoT, J|tffiWSt*fe "9 <7)7K^i^ 

itm ( g /m2) l/co -?"Lt asifl^waisfeM— pmhoM -c**feo 

2 5°C9 0%RHT©liItt2 0 g/m2 • 2 4 h r JbM 2 5 0 g/m2 • 2 4 h rt 
& £ £ ifi L < , $ twtt 2 0 g /m 2 • 2 4 h r TbM 2 3 0 g /m 2 • 2 4 h r 
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[0 0 9 2] 

[■*K8£<fcJ*s] 

ttfi-Ott^TlSk EtfrfaJ: >K 3 OmmteX 1 2 0mmS^Kifr|-#3 Wf^ 0 
IWft>i-<^WSitC6mm*0^:4r^>"?-T?l 0 0 mm|BJfllKH»ta o £ft£2 3 + 31;, ffi 

fflv>-C^>f-HRI©lKTj- (L 1) **^BJft»)/l 0 0 Ommt-emtet&o ^fitf&if 
£ 9 0 °C± 1 iCOlSiaSUffi LT 2 4 HFIi&IL, 2 3 ± 3 °C, fflttmBt 6 5 ± 5 %<D 

mnx-2mm^±mmLtz^ ^W3^>r-'yxmMmmo^>^mmo^m a 2) * 

^£gHb*£ = (L1-L2/L1) X100 

M*4<7)«I^. ^77"[S]J: ^ 3 OmmipiX 1 2 0 mmf$^ifrl43 W3f(t^o 
KRfrOWSIH: 6 mm*^Sr^ Vfe 1 0 0mmlfflBl:i|ltSo iti£2 3±3°C, ffi 
MM 6 5±5%OSF"i'C2«FWJa±Pai-*o gl&tfx^-v («f4^ ft) * 

m^x^yj-mmvm-t u d **^afi«3/i o o ommn*i^t^„ ^kswiut- 

* 6 0 °C± 1 TX ffi^M 90 + 5 %OjHfiiSCI| Lt 2 4 ^m&MmL, 23 + 3 
TX ffiJtaft 6 5 ± 5 % (Dgfit 2 H#F B im±P?I L ggj fcf X yt»lt(0^' 

>^mm^m (L3) *«5£1-*o f Lt^Tosia t)tSM^»tBtSo 

7f-*3Mfcs|K = (L1-L3/L1) X100 

9 0°CDry, 6 0 *C 9 0 %"C© Tj-flE8tffcJ± t & V>£ t tU -eft-Cft- 0 

. 2%Mtl)S:UfiL<, ?f)(:ii-0. 1 5%MT^SiW J ff4Lv\ 
[ 0 0 9 3 ] 

m> is ± crju^jBuia e, tt & o ^ x fbM k a , mi- > it&kw& xxtt^a 

-f7^^A^SI^#7^»SS (Tg) KT, ^teftfctil 5 0°cmTt1-^.i fc 

5 7 5 mN/m-eW i t Aft L < 
^D-J5c«^a(±, 10~ 3 ~20Tor r <D{&J±JfXTX3dZ.Z>i&&-7°7X-?Xi> £ 

x, g*. r >77;vtn^^7©l*7n>i^^^f,^l 

i^tJ% WaMf<bti£ 0 £*L&Kwcti, M^f&TO^Il^cfR 2 0 0 

1-1745, 2 0 0 1^3/115 BM> 5&fB»&) CT3 0I-3 2 JCfcfMBlclB* 
?titv^ 0 S^?ig^^TV^7v^EE7:-(7)7 0 9X^M{±, WilJl 0-100 

0 K e v TT' 20~500Kgy <DWM^^ fr^-ifim^ hfl, Z •? L < 14 3 0 ~ 5 
0 0 K e vTT-2 0 ~ 3 0 0 K g y cOMIt-^^^^-^ffiv^ fi& „ i tL CD^trk #H 

[0 0 9 4] 

»77-&fcLTl4, y 7a-r^ X^&, *-f>n-fr/^ .x^MU-v 

, i^^bM^tio-cit^^^M^IHlia^^^-frTC ffi«t*A»***#o 
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H, N a 0 H**S <b CfS Lv> 0 pHlil 0 JBJL_t7&*jt3F £ L < > 12 JiA_t^£ 

JSJL± 5 ^T#$ h izlfrt L < , 2 0 WJi 3 frUkTtim^Ut Lv^ 0 7;v* V fMtS)S 
[0 0 9 5 ] 

1 9 8 9. 1 2. 1 0 5Mf) H1E*0 =£ ^ t-^^fe. # i X *) * 

J:«H^„ ^#fl<j^(±, OT^^;w^-^gt^n-C^^ 2tt^<7)M4r-fe;vn-XT-b 

[0 0 9 6 ] 

|x^^'-^5 5 7aM7 5 mN/mt*S-t^n-X7-kr- > 74 WWCti 1 

ihCJ; Ij^tfci-So ^^>ct 9 C-fe^n-77-bf - b 7 4 ;V Ai^^^Tj'feJi £f£tt 

TiM 7 5 mN/m^S-b;vn-X7^f - h 7^^*11*4; fc J: *) „ 
[0 0 9 7] 

■7*- v a >«R e > Rth, i3 XZTR e/R t hJfc£St£:U IgJ¥**4 0 ju m~ 110// 

[ 0 0 9 8] 

[1*1] 

[0 0 9 9 ] 

m7tm<v'm&z, rmm^: (3) t^^jis^si^xoTiB^ (5) -e^as 

*L4«3fcJKT»Niiii$^*o 
±I©f«Sl$i±, J 1 s z 8 7 0 1 i:3g^v^T, TIBiS:^ (3) xfcMZfiZ 

o 
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(3) 
[0 10 0] 
[«!C3] 



T = K \s{X)y{X)r{X)dX 

[0101] 

::-e, k, s ( a ) > y ( a ) „ r (a) i±JeLTo»«3 

[0102] 

100 

K = 



Js(/l)y(;t>U 

[0 10 3] 

S (a) : feoS^tfflv>* »ifcfc<P#3fc£*# 
y (a) : XYza^twis»t*^feHS!c 
r (a) 
c* (5) 

[0 10 4] 
[f 5] 



mm (%)=ioox 



V>£fc7&***<b*L*o *»ffl-ett, 60139 5%RH»B^Tt 5 0 0 R#Hg«F Vtzmtik 
|B^««ftU V 3 1 0 0 KTiMfcLfco 

5 % r H»a^T 500 mrmm^mitmmm 3 %&i*n?& & ^ tim* l < , 2 % 

[0 10 6] 
[0 10 7] 
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& w u mm± k 3fc»fa* t nm we * *t sit m ±m <v is- * u v^j k o v> t ^ & 0 

0*#OJB$f^Stt 1 . 50-2. 0 0 <9$£HK*& - fcWI L < „ Miff^ifOJSff^ 
(4 1. 3 5 - 1. 4 9<^|EH^**tfcW* Lv» 0 *»Mt'*5V>TttjfetfeSUB»±, B&K 

i^iitv^ J: v^ 0 
[0108] 

RMKfih/lii, -eo^MEIiOi^i: LT, Ra^O. 08-0. 40^ 

m % 1 0j5TOffi2 R z a 60 1 OflffiLT, ¥^Jlll#SE^I S m** 1 - 1 0 0 ^ m, 
*SSflB5*» <b cOM^OtMI^ 0 . 5 ^ mJSLT, f^jR*** Lfc¥*&lII#ffiJi S 
mOTOiill^ 2 0^ ml21T\ flg#fc 0-5 1 0 % J£Jl± fc 4 & X 7 Kmfir & £ 

«*OWa*i-2~2, b*-fi|-3~3, 3 8 0 n m~ 7 8 0 n mOttBrtf 
<DK W^/Mi ft^fficoib 0. 5-0. 9 9^j;fc"e, KMJt<7)&Vfctf=- a. - > 
^fcSriJ, £?$LV> 0 £ /;C*lTtOi»b *ffi^0~3 tt4itt% it^ge 

JVA^flC 1 2 0//mX4 O^m^^^ALty^^AiTWKM^iJg 
[0 10 9] 

*3&IEOR|*EfriLJg(±, ^W«at, ^MSit^2. 5%&T\ 11$9 0% 

jsl±, 6 0 ffijfeiRffi 7 o%inrt-r^^t^\ ftit<ouM * mm z * mimm±-t & 
tztbuz m^mmKmmt 1 %&t&£ u l < , o . 5 %ara^-H ! t 

^SLv>„ MX20%~50%, nffi — -f X/^yW X{t 0 . 3 - U 3fcifc3UI £ T 
<7)^ X-ffi^fcfSJB^r^JSfcJfcJfc&O'W XflLOfiT7&*l 5 %£ll*k < Lipg 0 . 5 mmK 

&i?&MMiMLmnfe2 o%-5 0%, mw.MMyt/^w.frt> 2igffl^iBioaa2*£jfe*«i 

. 5-5. Otf^itT?, MiLCD/^;l/±-C^7y4rRFjh, t^^^W® 
[0 110] 

*»W^iEI*IWJh7^^A<o<SJB«fspJSwJB*f*J±, 1. 2 0 - 1. 4 9-?*»K £ 
L<ttl. 3 0 - 1. 4 4 ?)iltt^ $£>(3. 1BJS«fMl±TIBffcS: (HI) Sr»7t 

(Hi) 

(m/4) X0. 7 < nldl< (m/4) XI. 3 
JfOffllJ? (nm) Sfc, A ttSLST * "9 > 5 0 0 - 5 5 0 n m CD IE HI O fit -e^> S 

O 

[0 1 1 1 ] 

#§&lB<0<Uffi$r2Mfct±, W^U^f-tLT, ^77p'Jv-^tfo yy 
m^ : )-?-t LTi4Kj*3H#|fcO . 0 3 - 0. 2 0, 7XW*t^fi^9 0-1 2 0° , 

^^^^mtzm^WflMi < & *9 0£ L < , 500gf £IT 
^IflK, 3 0 0 gffllT* , iOSFJL<, lOOgfTOf^Jl^o Jf;, t 
/hMff-eaiJ^ L (5 fc\ ii<, 0 . 3 G P a JSl±#ff SU, 

0. 5GPaWJ:f)&JLv> 0 
[0 112] 

feJSf/T^Ji tzm^htiZ>^7 y*#U -7- L t (i a - 7 ;v t n 7 jv^p ^I^f y 7 > 
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-ft#W (mm {^-f^rijy^^u- l , 1, 2, 2-ff7tFnfy)V) h';x> 
[0113] 

.xf-V>\ ^^-9-7;i^n 7n tf V >\ - 2 , 2 - f-;V— 1 , 3-^^- 

tf7n- h 6 FM (-XWL^mit^m) ^M- 2 0 2 0 (yM^M) 30 , 

jyweh*)^ minm, mm^ mm&. a# w^fj^cif i l < iiA^t7^ 

7n tf >"e^i)o 
[0 114] 

m^KJBmt^t: £> cDfltj&ijifi tLti^'J->y> ( * ^ ) y* V v v 

fj^;v- (1?iJ x i£ ( ^ y- ) 7y'J;yM, >^n-/i/ tKnif 

;K hKn^y7*fJVH'-jVx-t;K vi/OI, ?nf>||) c^m^c iotf^ 
*t£ ASSUME, itie«Kfti:SM£4:J;ot (7?) 7^'Jjm^HM 

[0 115] 

7nt», ^7 7^7, i£>ffcfcf-;K Ijtif-'Jf >f) , T^Vi^xxr^i (T 
7'J;V@£y:-^;K 7^ I J;l'i^fiK 7 7'J^SxfJK 77 'J ^12 -xf ;V^^->^ 

) „ ^ ? 7 0 ;vg|xxT^i (7 y- 7 V ;vi&7 if-;K y 7 7 'J y: 7 7 V 

7f-;K xfv>^'jn-)Vy7^7'jv-ff) , 7f-P>ff2i# (T.-^vy, vex. 

^^v-lfy, tf — ;v h )Vxy, a -^f;V7f l/>f) , tf .=.;i/.x — t-JVH (y^;ye — 
ji/x-fJK xf ;nfxjvx-r;v> ~>7 n^s^f v;Vtf— ;v .x.— t-;i^) ^ \£=-)]/^~^-r 
(ftit"x;K 7ne^->mtfx;v, Mi^-^f) > 77'J^7? KS1 (N-t 
e r t-7f;V7?'J^7 5 K, N-y^n^y;V77'J^7U'f) . ^^7'J^7 
5 Vm, 77'Jnzh'J ;H§2»{*# *mf& - t ^ ? 7? # & o 
[0 116] 

±fficO*° 0 T-^L-Clitif 1 0 - 2 5 3 8 8 «t Cf#IS¥ 1 0 - 1 4 7 7 3 9 
[0 117] 

[0 118] 

ftMJf OJH)?{±, Ka- M£=Hf#1-& BStJ-^. 1-10^ m*»|fi L < , 1 . 
2 ~ 6 m** £ 19 $f £ bv^ 0 g§Ef g& £ U rat*- ^^flfett^ 

< b l -cijnidatt^js. t * ^ 0 

[0 119] 
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ft? L fcig*RJS514£^1- *> ©t* o T & 4 v> 0 
[0 12 5] 

3feifc§L®&:: lis l*Ktt##Og«it?, 7 4 9 < , sp^ttS^l ~ 1 0 fi 
m, ffiKlil. 5-7. 0 pmWv hfiT, Wx.(dT^18Mfc'6"W<Ott : f-* fcttWUBfi! 

o 

[0 12 6] 
[0 12 7] 

^ffrf-^tt, Zti^tim— KS£it*Ufi£W3:2f.&v> 0 Wx.lf¥*&t![fSJ: »5 2 0%m 

1 %^T-e* iiiifiU, 4 *9 Sf £ L < 14 0 . 1 %J^T"C& ^ $^«fiL< « 
0. 0 1%J^T"C** o ^ *e?t^^#-3-7 7 ht^aif 

0-iRfcJ:o-C**S>tu EI 8c *±*f&£ iWgg*5S<t4;i K4 *K J: >9 Sf 

[0128] 

±15-7 v h%L=Flt, %mZi^tz3ttktim<D-? v MiWjJi L((il 0- 1 0 0 0m 
g/m 2 , 4 L<fi 1 00-700 m g/m 2 4 3 KSfeUcSUg KfNT $ tL* 0 

[0129] 

& i «o&jRoBMt»a» e> & •? „ ¥*&jss5&* o . 2 M mj^r, 0 * t < nt 0 . 1 M mm 

T\ <£ OSfS L< fiO. 0 6 M mJ£ILT-C**^«7-f 9 3 *U& i Lv^ G 
Sfciftt::, 77 V%L?-t<Dm-ffi?¥M*±£ <1r&?z)£>K, lilf$7 7 h<KP«rfflv*fc 

3fetkSWlKfflV»e)tL**ft«7>f 9-©^fr«fc LTfi, T i 0 2 > Zr0 2 , Al 2 Os, 
I n 2 0 3 ^ ZnO, S n0 2 , Sb 2 0 3 s ITOfcSi 02#J&Wf h tl& o T i 0 2 43 4 
tKZ r 02**lftJB*f*'fbWjSC"^«F^® L 4 Lv> 0 lfc|7^7-liiKy7^*77' l J> 

L<^ J: ») jSPf L < (4 2 0~ 8 0 %T* «9 % §l:fff L<ti 30-75 %-C*S 0 
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[0 13 0] 

^fcUkSLJB^^f'f V^-^i^ii^^f J-fDM&ydO^frrtDmtff^te^ 1. 4 8-2 

. 0 0f*^:i»IU, i^§f^L<t±i. 5 0~i. 8 0-e** o JB^ff^*±Sa 

[0131] 

14£i«*6 & i £ 75 ? g a*j-e* £ o 
[0132] 

Mx.i4\ #M¥ 8 - 1 2 2 5 0 4 1^8-110401 "^flL |WI 1 0 - 3 0 0 

9 0 2 #F?§ 2002-243906 -^GM, #12 0 0 0 - 1 1 1 7 0 6 

, ^WBfrjtteOiSJffiifrJfsJB t Ltz & (0 (flk #Hfl¥ 10-206603 #FJ 2 0 

02-24390 6-^<ZrfR#) ^Wbfr&o 

R WlLJH^ ^ X tt , 5 % J£1T * * i fc **$f 4 L < > 3 % JSLTtf* ??>}:^U^ X 
SS05^J^i±, J I S K 5 4 0 0 H« «&«EflUEfMfe'CHJa±T** - £ L < . 2 

[0133] 

IfcJS^o^flMb^lRK^i: Ittt, JSff^ 1.65 J^±<7)Mlb^3 s l^f <b tu Sf 
4 L < «:JB#f2£ 1 ■ 9m±<7) : fc0^lf P.tL^o Witf, Ti, Zn, Sb, Sn, Zr 
. Ce, Ta, La. In«|, £ *Lib Wtll^ fc^trtt-frBKbW***^*? *i 

7>*7^'J> I #H¥ 1 1- 2 9 5 5 0 3 -^f^ 1 1- 1 5 3 7 0 3 ^fR. 

#0fl 2 0 0 0 - 9 9 0 8 , 7-t>ttf^Ml±ti^I * ? 7° V > I 2 0 0 1 
- 3 1 0 4 3 . il)lfW^37i Lf;37yx;VfihtSit ( : # 

f| 2 0 0 1 - 1 6 6 1 0 4f) , #^0^»JWffi (flU #F?fl 3 F 1 1 - 1 5 3 7 0 3 -^<2r 
*U #If #^"U S 6 2 1 0 8 5 8 BU #M 2002-2776069 -f-^rSWJO W*7 

o #■ 1 1 ^tt ^b#* ^-^ra^t/ , #n7jt^fi?i4* * <7) jk^ife t^M^-fr 
»j5»5&»e>a!tftL«^* < t 1 i^mw^ lv^ 0 #12000-470 

0 4 ^-^*R. ^2 0 0 1 - 3 1 5 2 4 2 ^<2r$R. P92 0 0 1 -3 1 8 7 1 -^<2r#. |SI 2 0 
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01- 296401 ^&&mzWZtBi,<D4k&Q0iW£\7 bti&o 

*v h*ittmfrh&hfr&mMkmi>&* Lv* 0 M2 0 0 1 -2 9 3 8 1 8f 

HJS*f^Ji<OJB#f3Stt, —Jftfc 1 ■ 70-2. 2 0 iftJB$TS£JItf>ffSl±, 5n 
m~l O^mriSiWS L<, 10 nm-1 M mT?&£ Z. tiPS h t Lv> 0 

■5 ^Mfti-^o ^JS^JS^JSJJtS^ 1. 5 0 - 1. 7 0T?*iii#jfiU» o 4fc 
„ J?£f± 5 nm~ 1 0 M mt*4: t tf*jfcP* L < , 10 nm~ 1 ju m^&2>Zb&-£ h K 

[0 13 4] 

1. 5 5 #Ff L < ii 1 . 3 0 - 1. 5 0-C&&O 

tilt, i^tt*tt^>Mi Ltfitl, ii*»SFJ Lv^o < fa 

&y ymik&lto&mifi&i* i • 35-i. 5 0T?*4it#ffiu»o ±5iifiL<ii 

1. 3 6 - 1. 4 7t^-6 0 i/^ ^7 7fj^tii77*Jgf*3 5-8 0fI%«lE 

fflxJf, #I3¥9 - 2 2 2 5 0 3^TO*ffl#^## [0018] - [0026] , 
mi 1 - 3 8 2 0 2 ^<&$PJ]*ffl#l£?f ll^ [0019] - [0030] , #i2 0 0 1- 
4 0 2 8 4 ^$&mm*W&&1§r [0027] - [0028] , #12 0 0 0 - 2 8 4 1 

^/-^S^^'J vn#^> 1 1 - 2 5 8 4 0 3-^2r|ft#) ^3W»f 

HUB 58-142958 -^-£rik IWJ58-147483 ^<2r*> |W]58-147484-^ 
2r$R, #M¥ 9 - 1 5 7 5 8 2 HI 1 - 1 0 6 7 0 4 ^$Rf5lft^fB«<7>'ffc^ 

<b^» (#W 2000-117902 4^BL IWJ2001-48590 -^2rm> R 2 0 0 

2- 5380 A^mmm,<Dit<kmm m&mfbii&o 

W 1 - 1 5 0 n m©ffilr$||f^i, #ffl¥ 1 1 - 3 8 2 0^lOg:1S##[ 0 0 

2 o ] - [ o o 3 8 ] \z%m.(D^mmi^-m ^ ^v*? -7° u > » u 

L(, 6 0 - 1 2 0 nmt*4ii#t4ffiU»o 
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[0 13 5] 

^-K3-M, m-xwcgim, 7°7^v-i, %wm±m, rm^m^mm 

[0136] 

O- Ka- Mi] 

J K= r- Mi(±, TfeS^/XliiwIjkttf^fwlgiMftN 3U±. K-fc <9 

^- Kn _ hif <^#:|ft&#J&«%£ Ltii, fOxJi\ #H 2002-144913 
IWJ2000-9908 #3HHL WOO/4 6 6 1 7 ^-<2rfR#|B«c75 & 

faS o 

^- pn- ymii, ¥^jf±#o. 2~io^ motf-^^^-frtKKli (ry-f-vu 

runts) ttt^Ltzmmm mm *tfesiti-?^o 

ffti, 0. 2~10//m-CW:i:!5ffU, «£ WiKiiO. 5~7^mt?^^ 0 
^- K3- hJi^>a&a£l±, J IS K 5 4 0 0 Kfifc^ftiiMEKIfeTN H£l±t*S £ i: 
iWiL<, 2 HJBJlh"T?**£ fcjift L<. 3HJSL±-C**i4:5&**«»«F* Lv> 

oX> J IS K540 0 tc^^ l*lftt&ftWl*lfe>T-W**§l:* t ^*v>« 

[0 13 7] 

[^mi^jhJi] 

ffir«RFJh*«rK^*»^^t±-»3»Sgi;^E*«l 0" 8 (ncm" 3 ) J0lTOittt*#4tSi 
-jj-^stfy-r-, nn^f V fc^WffifllK «t «5 1 0" 8 (Hcnf 3 ) O-jfcSHgift^Ott-S- 

LTLiv^SfiKftv^o f fe©*V^Iiftt^Mt^^It LtZn, TU AK In, 
Si. Mg. Ba, Mo, W, Xt±V£ * \f2> t 3&*"C § . £. *L*i«r±j£53-fc Lf^If»t:ffi^ 
JitWflU^o LTtt, ZnO, Ti0 2 . Sn0 2 , A1 2 0 3 > ln 2 0s, Si0 2 , MgO, 

BaO, MoOs. V 2 0s^> Wi^tL^com-^fM^i < , #KZn0, Ti0 2 . S.tfSnO 2 ^0 
JLV^o IlUf^^&itLttt, flIxJfZnOKfci-L-CfiAK InSf <&«Jn«K Sn0 2 
LTiiSb, Nb. ^^n^>7n^<7)^n, * ^Ti0 2 CM LTiiNb, TA*$oafcbn 
So SCifc, #<&BS59-6235^-C|5«0$P < . ^<7)fe H a H tt^fi^& £ v>{±fl^fcft# ( 

Kilt t mmt&mmm <vmmux& <9 i~im-t aitii-cia ^«*n?fi-e 1 

O" 8 (Ocm- 3 ) &T^&«1£&«t#-r&fcfcfc^ $E&S«7&*«E;fel 0~ 10 (O/D) a 

T^^wMffi^^rLTv^fi- i <irtft l < a 1 o- 8 (n/n) x~&2>o mmmom. 
m&tfc^i^w.mkm tLtzt&nmt Lxm&ztLZ - 1 &&mx*$> 9 , 

[0 13 8] 
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Twisted Nema t i c) , I P _C In F la n e 

^ FLC (Ferroelectric Liquid C Y J 

Anti-ferroelectric L i q u i d C r y st a 1 ) > u 

ntically Compensatory Bend) , STN Ibupp i 

P t l c a i i y * va (V^rt ical ly Aligned)*"* 

wisted Nema tic). VA < v « r 1 1 ^ ^M^W^-K 

tf H AN (Hybr i d Al i gned Nemat i c )JO * ? ttW * 

*£"<5*<U> ™*r S3*? H5 4**tT**»#w 

o 

- 1 7 6 6 2 5*<&»B*> C»«- <2) 'J^rt, Pacers 

i -^n -f- ruVAt- KB) (S I D9 7. Digest of tech. Papers tT* 

£» 2 8 0 9 9^*8 5W, O) »«tUHt«W*«E«^»e«it»K 

[«*«] 

[0 14 2] 
[0 14 3] 

v V * 0 • 2 m) 



47® 



0. 
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[0 14 4] 

W<D$* 9 s>4r9>9K^ TmcDlsf-r-i/ a >fIJ#P3!)A£ 1 Oft^ 1^-7*- 
v a >aUMB* 1 0 MiU, *^U>?u?4V87 Kit 15 jo «fc Xf* 9 S ~ ;H 3 11 
SBfc&AL, MLi^b^Lt, a >$IJiM0 1 *HLf:o 

^jl/n-X7-bf - M#$i4 7 4 Iilfi:U^f->3 >fffl]fp (Jt#) #J#&0 1 £ 
3 6. 2M»tfi^L Wft^UK-^ifiLfco P^--f-->a >WI»5WA 
, BC0»fii±, -fe^n-^T-fe-r- h 1 0 0 L T\ ^rfi^fi, 3 StftSBT?* 

[0145] 

U ^ - 7*- -> a ^flJfP^ijA 



i%©7^VAt 1 3 Ot^frT\ T> ? ~*m^X 2 6 $"eilff LT 

„ ^jvn-^7tf-h7^^A (J?$:9 2^m) ^ttL/: 0 ftlL/;-k)Vn-X7 
■fef-h7-f^WC, K0BRA (2 1 ADH, i^-ftM^ 080 SI) ^fflV^T, jftft 5 
9 0 nmfcjStfS R e 1^-7- v a > ffijs J: ZfR th V * - 7 - v a Wfi^iteL/co ft 

[0 14 8] 

aSJfcffll 2 

M#ffr4s%-3 0 %\z1r2> i £JBW1-t±*}fc0l l tratjUwL-c-t^D-^T-fe-r- h 7>f /!/ 
A 0¥£:9 0^m) fcffcj&Lfco ftILfc-fe;vn-^7-fef - b 7^fjVA|;ov^, K0 
BRA (2 1ADH, KttiiaS (80 S) &JBV»T, tft5 9 0 nmCiJitSR e V^-f 
- v a >ffti3 i tfR thV * - 7*' — v a >#^ffJ^L^o 1 V«r>«:t*L 2 5tW 

[0 14 9] 

^WJ3 

[-b;vn-^TvV-h7-f;VAA3 <£>fM 




[0 14 6] 
lit 15} 




[0 14 7] 
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T\ KOBRA (2 1ADH\ iT-ftMfl (*) SO *J1^T, V« 5 9 0 nml^tt^Re V 
^ _ ^_ -> 3 ^ & x ZTR th 1/ * - 7* — v a Z Wife Ltzo ttz, ?fe;R#ffc3§Mfc, 2 5 

-t^n-XT-kx-h 4 7 4 \ZV? — r- v a > §iJ#P (±#) 0 1 * 

3 1 3jRM*«^LfcifcJa^tt^*feW 1 t|WI#KLT, -^vn-XT-teT-- h 7 >f 

^)Vn-77-bf-F10 0filWLt, 2. 6ttI^o/;„ 

" ^lL/c-k;Vn-^7^T-h7^;VAt:ov>-C, KOBRA (2 1 ADH> £^-ft$iJ» _(** 
) W ^i^T, «5 9 0 nml'fclt&R e V*-t*-->3 £ tJ* Rthl^ - x - 

HflfrW 5 

[-b;vn-X7yV->7'f^AA5(7)M] 

5 * V > ^ * y 9 lKri&w V ^ - t*- v 3 >fU#P$iJA£ 2 . 9 - x - v 

3 yfjr!j»jB£ 1 7. im> ^fV>^n7^K8 7fi^J:^^-M3K 

^JfeM 1 »-b;Vn-X7^r- H§*&4 7 4 ff^l^^-r-v 3 >frU$P (_b#) ffl 
§102^42. 2«S«B*&'£U ^tt#L-CK-7^IiL/:c W-x-v 3 
ym^Mk<Dmm^)Vu-7,T^T- Y 1 0 OSiBRKStLT lfiS, v*-x"- 
va >M»JBcO»*i±-t^u-XT-feT-- b 1 0 O^MlUIzML-C 6®*SI5-e^o/i 

x- h y -i ;va : 9 2^m) L7t 0 

f^SL/:-fe;vn-77-br->7'f;VA(:o^T, KOBRA (2 1 ADH. i^-ptvWS^I 
) M) %fflv>T. $cg5 9 0 nm^istf&R e W-x-v 3 XZFRthU ? -V s - 

isa >fc*mi£Lizo *tz, fe&fmmk, 2 5t-co^ttiossfm sit, 

H*fe0S6 

[^)Vo-77yl'-f7^VAA6 <7>^J5S;] 

5 * i> > ^ * > 9 m&<v u?-T-i/3 y mwnk* 8 MMU, v * - 7»- -> a > 
fclJ#P£iJB£ 1 2 Kilflk ^fV>^n7^F8 7 MSB* j;^^y-;H3 
XL, »L4i^»b-C, V^-f-v 3 >fU»J«0 3 trP^L^o 

TOll©-bJVn-^7-fef-FiI4 7 4Sfi(:v^-f-y3^» (±#) £'J 
»»0 3 *3 0. lKSSB&il'&U x55t«#LT K--x£P§£L/c 0 V^-^-^3 
>P»JAcO»»i±-lr;vn-XT-fe-r- h 1 0 0 SSSIUC** LT 2 KMU. 
y3>I»i»l«^D-^T^r- h 1 0 0fiHSi:^Lt3li^*o/; 

^SLf:-feJVn-X7-lrf">7^;vA(:ov^, KOBRA (2 1ADH, i^ftvllflf? 

ymzmfc^tzo ±tz, 2 5 o cc-<D^'\m<Dmm^m±, mmm. 
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v a y 



-> 3 '✓P«WB©»Jn*li'fe^n-xr-fr- h 1 0 0W«i:»U2Jt«t*^ 

f&P Lfc^)VD-^7-br-n^^^l^ 1 '^, KOBRA ( 2 1 ADH. ^ttWkfat _(W 
) Mr^fflv^T. ftft5 9 0 nm^»t4R e V^-t*— >g '/ft* iVRthl/^-T*- 

mmm s 

- r- v a >flJ#P£iJM 0 5 Lfco 

ffll (75-b;vn-^T-tx- h»4 7 4 MrlrlUC - t*- v a >fW (±#) SO 
5 £3 6 2 ®fi«*i^U »l#L-CK-^^ittf:o V*-7*-va 
.p )nJ ^jAO«*{±^^n-^T-bx- > 1 OOfiSi^Ul. 5fil 
f-> 3 >«ll»5?]C«il^^D-^7^f - h 1 0 OSs^WL C 1 5j*mp& 

;VA (J?£ : 9 0//m) fcffcjSLfco ^ ^ 

^^L^-bJVn-^T-bx- > 7>f ;VA^ov>T> KOBRA (2 1 ADH. 3E^ff1-W««r CW 
) p) fcfflv>-?\ Sf5 9 0 nmKiSttSR e 1/ * —7*- v 3 >tiL& £V?RthU?-T- 

[0 15 0] 

l 6 ] 



H 3 CO 

H3CO _M-?-O^Q-CN 
OCH 3 



[^jVn-X7vk-h7^VAA9i7)ftS] 

5 *:yyy?y?i~, HHftv ur-r-'ya viHHMfflA* 1 0 MU, 1/ ^ - 7*- v a 

>mp« b * 5 ph. tia^ v * - f - v 3 >wnm>* 5 »«. > * ^ ^ 
- v 3 ^«fl»»j#«[o 6 itmnhfzo 
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**0 6 * 3 6. 2K«mU JWLtF-^ISUo H-r-va 
?iwW)»lBitt^o-^W- h 1 0 OKJWKJJLT 3 ft* tf . x- 

*^*ilS^U??^^«V.r, KOBRA (2 1 ADH> « 

■^K^fc^iilteL/co ***** l t-Tp-^o 
10 15 1] 

Ufci 7] 

CH3 

NH CH 3 




10 

W0 743 6. 2*«*WU 

*M*»B©*ini*tt**n-*7*r-> 1 0 0 *M«k**L t 3 *»bPX*otl 



V 3 



o 

b tz o ®tf » 2 6 o/o fc L , mm U*LWn-.7^F7^ 
ftlL^^^TW-b?^*^^ KOBRA (2 1 ADH. EET B t«3* (* 

mmm 1 1 ^ _ _ 

[0 15 3] 
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x. ^ y - ;v 



1 0 0 g-&g|$ 




10 15 4] 



t - y y°u tf * * - > 5 Sif^ ^J5? tr > 3 



2 6 (fA-X^yt;Vf^ -^^JVX (f) fi) 6Si!^ f^H>l 0 9 
4 • ^ 5 # ;VX («c) Si) 5«£R. ffitCDV^-T-'-v a >fW^JA«: 8. 3 R*8B, 

v ^ _ r - ; y 3 yfflwmz 8 . 3 m&m, *mt* * ^ > 9 4 jca^ tx^-ivss 

[0 15 5] 

^IL/;-t;vn-X7-br-f7^;VA(:ov^, KOBRA (2 1 ADH, BET-thiUHftl* 
) S4) ^ffiV^X. 115 9 0 nmC^tHR e V * — 7*— v a «£ ZfR thV * - 7*- 

jtwj i 

- v a ymnwMwL 0 8 L/to 

mMW l^;vn-X7*f-h »»E 4 7 4 5?»«Ut3 v y - 7* - v 3 ^fifUfP (±#) Sfl 
&i£0 8fc3 6. 2fC-ftlft£?S^rU ^«LTF-7^1tL/co U*-7*-->a 

[0 15 6] 

> k_l izmm Lfc^fe, w •> , ®#iws&wfw»«»»j* 2 8 %-tn t- > * 

(H$: 9 3//m) £f£j£Lfco 
ftfiLfc'tfl'n-^T'fef - h 7^H(:ov>t, KOBRA (2 1ADH, i^FHllHt? 
) M) *m^X, 9 0 nmi:*lt4ReV^-f— >3>«i±O f RthV^-f- 

[0 15 7] 

5kWtW\ 2 

[■fejVP-X7v^- F7-fJVAB2©f^] 

tlf J l<7)*;vn-X7^T^h^l474 111 C V ^ - r * - y a > ii (_h#) ffl 
mii 08*45. 2«i8B£iI'£U »i#LtF-7*iSl^o i^-x-vs 



/ < > K ± K ffiM LtiiVt, M £IR *K M CO »J i2 6%t, r > 9 - 3i#« 
ftWkL tz^frv-XT^T- > 7^;VACo^t, KOBRA (2 1ADH, i^fHIIitff 
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[0 15 8] 

Jfc«C$l 3 

[H:JVn-X7 v 1/- b B 3 <Dit$C\ 

3£#^£3 0%fcL?zZ. tmUtit^M2 tmm^LX^ *.)VU~-7T*.T- \>7 <i 
JVA (J¥$:8 9^m) £-fpS!ILfc 0 

^ILt-b;Vn-^7-br->7'f;U|;ov^, KOBRA (2 1ADH, i^-fti«» Of* 
) «) ^fflV^T, ?&*5 9 0 nmKi3t7&R e l^-7*-~>3 y^^^^thV^-T- 

[0 15 9] 

Jt 4 

[-tr ;i/ u - ^ T v V - h 7 -f ;v A B 4 Ofp$;] 

Hi&ffll 1 W-tJVn-XT-tf - H§#C4 7 4 SMSIC * -r^-v a >fflffl (±#) SJ 
»«E0 8 * 6 0. 3 Sil^l^L, ^C»LT F-7^ilLf: 0 W*--r— >3 
^Dl^rO AVffi-hnMili^ JVQ - X - h 1 0 0 RiflUdM LT 1 0 KMU~?$> o fc Q 

^%^ ? *ftB Lt^:/;J6, 7 J &ftMZ fib L7c c 
[0 16 0] 
Jfctfcfll 5 

[-t ;vn - X T v V- h -7 ;v A B 5 

-v a >£lJ«J*#?S0 9 ^HHMLfCo 
HMM 1 ©•fe/Un -7. 7-bf - h Y#?R 4 7 4 Kft^ K V * - 7*- v a >fM#P (±#) SI 

>fH»JBO^t)Di{±-t;vn-^T^T-- h 1 0 OStlKi:^L'C2Sig|5 , t?abofco 

/t> kji^^mlt^^ tu »9 , mwmmw^n^mnm. 3 2 %-e, t > $ 

tf^Lfc-fe^n-^T-fcT-- h 7^f;HCO^ KOBRA (2 1 ADH, i^-fHUJK (*fe 
) JR) *fflv>t, ?Sg5 9 0 nmt:i5ltSReV^-f-'>3>ttiiJ:O f RthV^-'f- 
va ^ffifciW^Lfco Y&JBWF^ 2 5°C-tr(7)^1Mc0Mjg«tt. JMfiE, 

[0161] 

itt£#!!6 

[^;vn-^7vl^-h7-f;i'AB6 

3E#fS^% 3 0 L/;Ct^iJ:J:tf« 5 £ |W);|f LT, ^^n-77^f - h 7>f 
(g? : 9 0//m) SrfNSlL/io ffcS&Lfc-tr^n-^T-tr-r- h 7^^A(;ov>t, 
KOBRA (2 1ADH, BE^fHliJlK (80 10 £J3v>t\ tl 5 9 0 n m££*7& R e - 
7^- v 3 7^33 «£ R th V 7 - 7*- y 3 >f* iB95fe U 7t o £ s r&S^-ffcff^ 2 5 °C 

[0 16 2] 

ftPJ 7 

[^jvn-7 7y V- h 7^^AB 7 OffrSS] 

HMM l M;m-77*f - Htm 4 7 4 JtftBB i' * - r*- v 3 ^flrijfp (±#) 
§10 9^3 6. 2giI^?^U ^i:»Lt K-7£MML7>o I'^-f-va 
>P^iJBcD-g5ini{i-b;vn-^7'-fe-7-- > l 0 0 IfSSWfLt 6 Kif|5"Cabofc 0 
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;VA (J5$:9 3//m) ^JSUfc, 

ftlU;^;Vn-X7-tf-h7^;VAi:ov>T, KOBRA (2 1ADH, i^ftiWlfi (W 
) $i) £J3v>T. v£ft5 9 0 nmKisn^R e l^^-^-va y\%& ± R th V ^ - -f*- 

[0163] 

itmm 8 

[•t)Vn-^7yl/- h 7 ;V A B 8 

Mfflg« 3 0 %t LfzZ t&ftltikMtm 7 tragic LT, *)Vn-X7-bf - h 7>f 
jva 0¥2:9 1jum) H^l/:o ML/:^iVn^X7^r-f7^;vi,(:o^t, 
KOBRA (2 1ADH, 3E^WtS0» S£) ^fflV^T, IS5 9 0 nmKi3tf-&R e P * - 

v a > jft j3 «t 0* R thl^ * - f - v 3 >"Mt*illl5feLfco t tz, 'MMftnWX, 2 5 °CX 

[0 16 4] 

J£«SEtf 0 9 

[-t;Vn-XTi>W - h "7 <i ;VA B 9 co#J&] 

5 ~> y y 9 y z iz^ Hfr^<75 v $ - 7 s — v 3 >§ij#p$j a *• i o Wifik v$- v*— v 3 

>fiJMJ C * 1 0 ^fl/>^n7^K8 7 «*8B J3 J; XT* 9 J - ;H 3 SSfK * 

SAL. MU^^«#LT, V*-7*-v3 >M»3«?&1 0^M«L7^o 

**fc0Hl co-fr;vn-^T-bx- Mt$U 7 411^1: lx*-7*-v a >M#P (_t#) $J 
M10^45. 2Silf^U M«ffLt K-^*IlL^o l^-7»-->g 
>iS^JA^Mli-b^D-^T*f-M 0 0lf^WtLT3. 7 5 Miflk V* 
-y*- v 3 yil^iJC<7)^nS{±-t^n-^T-b7"- h 1 0 0 JffiflU'MLT 3 . 7 5® 
M^X-frotZo 

y K± L f U r Jfc «9 . 3£#l$a&B# W^^iJi 2 8%t, x > * -M#«St? 
mMWLfzo ®fff*H£{* 26%tU Hife^O 1 tlTOK LT*;vn-X7*r- h "7 >r fl/ 
A 9 1//m) £{«L/Co 

#ILf;^^n-X7*f-f7^;^}:ov^, KOBRA (2 1 ADH, 3E^-ftiWlf? 

[0 16 5] 

Jrt^J 1 0 

[^jl/n-77yl/-f7^JVAB 1 0«M] 
5 3=- -> > ^ > ^ ff)i&<7) k ^ - 7*- v 3 >0lJ#P£iJ B^IO RSflk V^-f-ya 
>M«^iJD ^ 1 0 ^fl/'/^n?/f K8 7 KfitlSis J; £M ^7-;n 3 3fi*K£ 
SAL, JilLft^^LT, V ^ - x - v 3 >fWH»£U$gi£ 1 ltrP^L^o 

#|Jfe#lJ 1 co-k;vn-^r-bx- H#?f£4 7 4Si9Cl'^-f-'> a ^Jt® (-£#) #J 
Ml 0£3 6. 2®4gB4r?l^L. W»#Lt F-^lSLf: 0 W-f-S/g 

>P»JBo^jjn*i±^;vn-^r-tx- h l oofiiwat3Si^ 

v 3 ymmMD<Dmmte^^u-^T-tT~ v 1 o ofiac^Lc3fiWc^ 

o 

mmWLtzo W$(i2 6%tL ^Jl^fl 1 t Mir LT-fe;l/n-X T-b-r- h 7 ;v 
A (J?$ : 9 2 ^ m) ZftmLtto 

ftILfe^;vn-X7-fef-f7^;VA(:ov^, KOBRA (2 1ADH, 3E^-fti!l» 
) M) ?:ffl^T, 115 9 0 nmCi3ltl)R e V^-f-y a yft^tflthP^-f- 

ym^m^htzo ttz, m&fr&B^ 2 5tt©^tti«iKtm ns> 
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[0 16 6] 

$mm 1 2 

UMittKA 1 ~A 1 1 <Oft9Q 
1 *"°5 NC07K@Mb^- h V U 5 5°CC§SU: 0 0.0 1 N©fW 

[0167] 

i»littM^L^^;vn-X7^T-F7^^wlffi«t(Wi:^^ 

tit, EST** *dfcffiSLfco t > i ? a o 

~A 1 1 Srfflv^«**A2~A 1 1 SrffURLfco -t^n-^Tv V- h 7^AA2 ~ 
Al l (;ov^«tt»*^n-77^rf - f 7^ WCov^t, JtiSi*^¥- 

#SLfcMMO»M «^JS) A#ilS^te*ftp1-UV3 1 0 0 

KTTWjfeLfc^t,, 6 0°C9 0%RH^mMiil»fcfi^«*»*U 5 0 0PIP B W$ 

[0 16 8] 

Jt«t« 1 1 

(H«B l ~ B l o <r>ftm ^ m ^ _ 

^Jfe-PH 1 2 t^iCLt, ^;vn-7>7v V- h7^ABl~Bl 0 
B 1 ~B 1 0 iffWkLtZo -fe;vn-^T->V- h7-f^AB 1 ~B 1 0 COV^titt 

2 H/]^-t"o _ 
^J&^O 1 2 fcra»i::LT#*fcffiftJ£3EftOtefc3*2 HtjnI" 0 

[0 16 9] 
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mi] 



b- 


...... fp|pppf?l|Tfl|fIf 






( £ W - C\J ^ -C ^ ) 




1 a: v£*o$ 1 


I £T 0> oo o £ ( C £ ) 


1 

to* 


K — - o ?TT J- T oJJJ.,. ( TT- f Mj 


Io:cd^-oo(c£) || 


"j^ssiS? iiiii§iiiii|i|ii • mill 


sssscsssssdaas cassis. 

a: « •-. ic *• j: ddcideS ddeiooooeSo 1 oooooo 




3 a 8 3 8 $ 

ce » ( c E ) 1 


388SS3SSSS335S SJ^SiSSiS 
( a E ) 1 


**■«*««««« H:JiJss*sdasii«BS , aasssa 

( ^ ) 
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mnm 1 3 

(PETA, H^-fk^ Of*) *Q 5 0 g£ h;v^>3 8. 5 gt?^L/io It, 
mtfeM K^a718 4, fA-^^yt^r^ • ^5*JVX (#0 fi) ^2g& 
MtfL/;„ £«>»ifc Mi«U#t»ii/:II^)IWfl 1 . 5 1 

[0171] 

$ fb ti^lftt* 1 ; b n ^ICT 1 0 0 0 0 rpmf2 0ML/;Wti3 
. 5^m«WJ^fl/^ 0S«1. 6 0, SX- 3 5 0, glft^ (80 tt) 
(93 0%F;Vx>^tt^l. 7g*J:WftS3. 5 M mtf>3M£T * U fr-K f- V > 
Stf- 0S«fS*S 1 . 5 5, OTt^ (1*) m <D 3 0 % b iVx>^tt^ 13.3 gtnx., 
ftC, 7 7t^»fi (FP-1) 0. 7 5 g, i/J*Uy-fV°y7n (KBM — 
5 10 3, flftfll (i) S) I: 1 0 g ^El&i&t Ltz 0 

±|5rI.^^?L#3 0 m O *° 'J 7° n t: 1/ > 1 7 ^ ;u ^ - 5 i L X jfeMi © if '$ 

[0 17 2] 

jaursp 1.42 <ommm&4s7 7i* o, K- ( j n- 7 2 2 s , m^mm 6 %, j s 

R (#) «) 1 3 g, S/U*V> (y'J*. MEK-ST^t^Xiv\ TO*£#4 
5nm, TOIS3 0%, Bj&ft£* (80 SO 1. 3g, v»ifca 0. 6g*iWf 
ivxf;v^ b > 5 g, y^UAWO. 6g«^ Mi$<7>f£, 5LS1 // m«* 0, J 7°n 
lfV7f 7^^^-T"5iLT, {gJB*f^5»fflift***P»Lfeo 
[0 17 3] 

(Rltl»ih«#§aW«««0 1 
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8 0 /u m<7)m^<V h U T-fe^-;V-b;i.n-^7^;VA (TAC-TD8 0U, s±?X7 
(ft) fi) ^n-;HM^Lt, JiSB^t&S OfclfeSLS) 
1 8 0^/-f >iK $5j^4 0 ^m«^7H7/^->^tt^fii5 Omm^vOn^ 
7tf7n-jV}:K^^-7>-F^V>t 1 79 e'7n-;vi^i3 0 r pm, JRSsS&K 
3 0m/^##ti$L, 6 0T:tM 5 omtm<D^ ^Clt^'-yTtl 6 0W 
/cm0^^^7^K7>7" (7^777^77X (ft) ») £fflV*T\ RBJK4 0 
OmW/cm 2 , MS|t*2 5 OmJ/cm 2 OtM^PIItLTi*i*f ft^it^ J¥£ 

> Z^i-Z 5 0mm«7OD^7t7n-)V!: F7^-7>^ K£JBv*T, ^9 If 
7n-/HIItS8:3 0 r p m. Kill 5m/^|#tl*L, 1 2 0°CT1 5 OfPtt 
M<Dfe, Mt" 1 4 0 tt" 8 ^t^^t^^Sf A-y*Tt 2 4 OW/cmC^ * ^ 
^9^K9>7° (7^7*77^;7X (ft) M) £fflv>T, lg4 0 0mW/cm 2 . M 
MM 9 0 0 m J /c m 2 0^m^BB|tL, )?M 0 0 nmOfiiffflS:ML, 

[0 17 4] 

(fittc i co#m) 

f^»L^Eitiwjh»#§aM«»iio i 1 2 tmm<7)5->immzft^. *°y 

e - ;v r ;v n - ;i^g^Sf *M ^ T , fiS«<7> Jtffl <0 ft if tz 0 

HJfeM 1 tftIL/:^iVn-X7*r- h 7^fMA 1 fcg£Sfrffl 1 2 H-BIO*- > -ffciffls 
SSrtfvv *°y k'-;V7;V3-;^iii*fflv>T, ^M^M^IA *) ftttfco 
[0 17 5] 

Kfca «t $ KESLfco fI^;IloMttfcTfTlS(7>-t;vn-^ h y 7^7- F7^f;vA^l 

(B#5M& (ft) Sit) 3 8 0 - 7 8 0 nm^i«ti5^-C, 

AJ§t£l5° Mtf ^tj^RM^MIthU 4 5 0 ~ 6 5 0 n m©tM ¥^lElt$ t f 
fztZ%, 2. 3%-e^o/Co 

HifrPfl 1 <D4Xt> izmtfam 2 7bm 1 1 tML/:^^n-^ h V T-t-r- h 7^;va^ 
<b traii:LT«3fe«C 2 7^MC 1 l^IL/:„ 
[0176] 
HJfeW 1 4 

f'J^fn-;V7 , n;r/hiJ77 , JV-h (TMPTA, B^bHI (ft) $£) 7 5 0. 
OiiHii:, M¥*&^jF*3 0 0 0 <7)*°'J (7'Jyy;M^'Jl/-H 2 7 0. 01 
^fjvxf^7ry 7 3 0. Og, y^nA^fy >5 o 0. 0 gXM^iii 
£IJ (^fma7184, B** (ft) Si) 5 0. 0g^aLt»L/: o 
?L#0. 4 ^mO^y 7°niiix>|^-7^ -Tit® LTa- K3- 

[0 17 7] 

;V3-^A^Jl^T^M^S^ML^-SMfcf-^ (MPT-1 2 9, SMft ( 

ft) SQ ZtiimLfzo 

c\ CDftL^ 2 5 7 . 1 g^. TI5t>»J3 8. 6 g , & X y- n^-y- y > 7 0 4 . 3 
[0 17 8] 
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±M<D-miY>7- 9 yftnkWL 8 8. 9 g fc, y^>^xijx'Jf- > * 7 ^ V V- h 
ty-^>^x>jxij h-;V^^rt7^'J^-f©?I^ (DPHA) 58. 4g, 

uwaT 9 0 7) 3. i g> ymmn (^-y^t-detx, a^b* ( 

W ft) 1. 1 g. ^f^xf;^ h > 4 8 2 . 4 g io itfv^ n^x^+hy > 1 8 6 9 . 

* - x*mm l r ^jstff Mffl m« ^is l 3t o 

[0 17 9] 

±m<Dr.m<t^- 9 >ftW$L 5 8 6. 8 gC, y^>^xijX'J F-M>^7^'JV- 
h t y^^xij XV h-;W3^7^ U V- h<Z)?!^t7 (DPHA, B^-fLU (ft) ft 
) 4 7. 9g, *m^r?i^lJ (^V*>a7 9 0 7, B^^#*-f^r- (ft) ft) 4 . 0 

g, jtmmn (*t*a7-DETx, a*im (ft) ft) 1. 3 g, ^^xfj^h 

> 4 5 5. 8 g, *iO f '>^nAW>i 4 2 7. 8 g*iJDLTl#L/; 0 ?LS0. 
[0 18 0] 

*fp mm m ^ ml <d m m ) 

(P-l) ^ ^ f jv ^ v 7*f ;H f >t: 7 If C ^ ^ J; 

7 i:i«L, mm* * * v h^^rv »; a - >mmx- 2 2 - 1 6 4 C ( 

ft) ft) ZmWd-l-MLX 3 %, *7y*;m^HJ^^a79 0 7 (0 n a n£) £TO 

[0181] 

(^TOlhifttM'HOTI 0 2 co^ft) 

flgJP 80^mOf'J 7-bfn/-tfl/D-^7 (TD - 8 0 U F, §±^Jf7^ fl'A 

(ft) ft) ±fc % ^- K3- MIM^7*7t*73-?-^ffl^-Ci$L/: 0 100 

1 6 0W/cm«^^;WN7^ K5>7 (7^7*77^ 7 7^ (ft) ft) £fflV>T, 
4 0 0 mW/ c m 2 , .TO:! 3 00mj/cm 2 OjSff^jRSrJSIt Lti^f 
J¥£ 8 ^ mCO^N- K3- vm Zl&J&LtZo 
y>-K3-hJSo±n % ^JTOMffll£*$u II«f$i.ffii*«, fi)SiT*lii* 
3 oc7)-M^^ x- s s a > £^f1-& 7*7t*73-^ - ^Mv^ii LtM LfCo 
[0 18 2] 

<7)f£^#te 1 0 0 °C. 2 53^ ^ L> ^M<b*#{im*^S^ 1 . 0 # 
f %J^TOf i^t:*^ ± 7 i:ifA-y L^^?) 1 8 0W/cm©^ K 
7>7° (70*7 7^;^7 (ft) ft) £fflV>T, WM4 0 0 mW/ c m 2 . Iil4 0 
OmJ/crn 2 (DWMm. t Lfz 0 Sfbf OtIW$llifflfif$ 1 . 6 3 0, J1J¥ 6 7 n m 
7?afe o/co 
[0 18 3] 

mmiffmm& z m&m^mm<Dtm^^irtii, 9 0 °c, 1 7>c^ 1 0 0 °c 1 53- 

^#f)2 4 0W/cm«^^^7^F7>7 (7^7"77<^77 (ft) ft) £J1 
V^T „ RRflE 6 0 0 mW/ c m 2 „ MMM. 6 0 0mJ/cm 2 Wlllti: £: L£ 0 

mim<D-mm^mmnm^!fm 1 . 9 0 5 , mm 1 0 7 n m , i&m^mmim^m 1 . 4 

4 0 , J« 8 5nmt^oit 0 d CD J; ^ \z LT, KMKlhJf tt § itTO^SI 0 2 £fpft L 

[0184] 

(HMD 1 <Wft) 

RlWitJf ttiii^MMo i oft*?*) ^^MKjhJl##^«Kmo 2 ^fflV^cM 
iiWIl 3 fc|W|&KLTfi5jfc«D 1 ^SLfco 

frytytmti (b*^ (ft) ft) £jbv>t, 3 8 0-7 8 0 nm<DWLmKmz&^x, 
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^i3tt£^^W£ilteU 4 5 0 - 6 5 0 nm^raWEI#^*ft 
fcfci^ 0. 4%-e^-Q^o 

HJfefll 1 ©ft*? «9 1 1 f«L/:t;vn-^ h V 7-tf - JVi* 

ib ^[WIM^ tTil«D 2 7i;MD 1 1 ZftWiLtZo 

&mn 1 2 

1 ©f£«) 

^ifj i t|^L^^;vn-77-bf - h 7 / f^AA 1 co^t? »9 Jrbgefll 1 T?f£$!JL 

tzo ttz, ikWtW 2 Jbm. 1 0 tftILf:^^n-X7^r- h %m^~CWiWi^U 
ME2»IE 1 0 =H«L*:o 
[0185] 
Jt$c#!) 1 3 

aiMF i <D?m) 

/:-tJVn-X7^r- f7^VAB 1 £fflv>^J^i±|IMf!] 1 4 H&fcffiSfcfctfcfti* L 
f: 0 Jt^fl27i;Ml 0tMLf:^;vn-^7-bf- h "7 ^rffl v^T|WJ#t'^ 

7ti«F 2 7^F 1 0 ZffMLfZo 
[0 18 6] 
HJfefll 1 5 

JiU *^fli 2-e^mt7tiiM^. Hifetfl i -e^L^-ir;vn-7>T-fex- h 7>f ^ 

i^mLfzm.^m^u^mmLfz^, jEm-%fa& h^^^m 

m7Ftf$mT?£X^tZo % fz, (E Z -Contrast 1 6 0 D, E L D I Mf±M) 

v>T, M^c (LI) 75^6^ (L8) tt©8gM^ (3>>7^hJt^l 0 

[0 18 7] 

mmm 1 6 

l , n» 1 3 xmzu^m. * mmm i -ef^sst u^n-^r^f-h?^^^ 

?&H * ^« t & £ i -9 £ fe*^J ^LT, «l^#ffliJ is £ V* v * 9 << MI K-$C-f o J* «9 

^^S-eiTV^o ifc. ite^ (E Z -Contrast 1 6 0 D, ELDIMttI) 
v^T, H*75 (LI) (L8) tt«^8Mttf^ (a> h yTs Y&ifil 0 

[0 18 8] 
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mmm 1 7 

ififfiI« H UiV^fffl Lf:S H B H ^Si (»±il (#) SO (if^^^^Tv^-^- 
ttJlU ^3l^!l 1 4T-{1^L£filM£, 1 T^SL/c-kJVD-^T'bf - h "7^ 

Wfi-&$m~znx^tz 0 £tz, Wlfcm. (E Z -Contrast 1 6 0 D. E L D I Mtt»D £JE 
v^T, (LI) frh&mm (L8) if©8gMfA > b hJt^l 0 

10 18 9] 

Jtic^J 1 4 

MSe^M^ H B H -tr;v^^fflL7c-ft H B H ^^S (VL - 1 5 3 0 S, a±il 3K) 
ov>T, ilj/til (E Z -Contrast 1 6 0 D, E L D I Mill) £JBV>T % (Ll) 
frh&mM (L8) ST^8^Pt-e|t©^^fJJ^L^o gf^S3i:/5f„ ^mm<DiSit 

10 19 0] 

Jtfe^I 1 5 

<7)H5fe« £ i tr— ^t<7)^ltit v - h ^ft fc> <9 fc, itmm 1 -ef^® L£-fe;vn-xr-trr- 
tv>/: 0 ifc, ill/E^ (E Z -Contrast 1 6 0D, ELDIMtl) £JBv>T, M^tf ( 

L 1 ) «b 6 ( L 8 ) * x<n 8 mgr^mft (^yy^xy 1 0 J£1±^HHJ <7) pgr 

m%M<D-&\i*mm) znfcLtz 0 &&*%i3 izm-to ^m^iMytu^M^tzm^tttm 

10 19 1] 

J£t£fU 1 6 

Sit@B(^M?t H B H -b^^^ffl LTcM^^ff (a±® (W) M) \zWW btiX\>h—H$ 

- b fri±*m^xycM.W 1 2T^ / pSLfc{l^ ; £-, ifc^Kl T^ll/^jVn-^T 
^f-h7^fjvi ^m H B H -fe ^ s «t d ^ tt^^J *iLt, tS^#1UJ is J; t>V^ ^ ^ 9 ^ 

l tz m m^mu zmmL jem^ ^ ^ i a^t^ ^ Y?fi>%m 

mTF&^mx^X^tZo £ tz, (E Z -Contrast 160D, E L D I MRU) %m 

^X, (Ll) frh (L8) K'i?)8gM^ (3>h9^bjt^l 0 
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[0192] 

J£$cfiJ 1 7 

i tf— *t O^tt ft v - h Oft *) £ , it ttfl 1 -e<f« Lfc-t^n-XT-t-r- 
h 7>f ^A*ffi^-rifc«ffll 1 3T^S£L*:M«, Jfctfcfll 1 L * * n - * 7 * 

^*S-eKv>fc e ttz, (E Z -Contrast 1 6 0 D, ELDIMttl) fcJS 

v>-*\ iSi (LI) ^<bfi*7F (L8) J-e«8gM^ (nyh7Xhifc^l 0 

v > 7t » £- Jfc *St L -c » £ v ^ t ififr a „ 
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-mm 1 8 

(0CB1 (^KEfa) WLMi't^^M) 

■feKt^ (z:*fc0 5y9^3MR<^l»IBI) i:7 7*» H M »ttfiiAn=0 
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S^fSft Si- 9 / h - tbiL ^ ?^ (EZ -Contrast! 6 0D, E L D I M?± 
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